High-level expression of biologically active recombinant bovine follicle stimulating hormone in a baculovirus system.
Superovulation treatment of cows can benefit from the application of very pure recombinant bovine FSH (rbFSH), which is produced in nonmammalian cells. rbFSH is completely free of LH, and therefore can possibly reduce the variability in the results of superovulation. Furthermore, it does not contain brain-tissue-derived proteins and, when produced under serum-free conditions, it is free of other mammalian substances or potentially infectious material. We have produced rbFSH in insect cells, with the ultimate aim of inducing superovulation in cattle. Sf21 insect cells were coinfected with two recombinant baculoviruses, containing the cDNAs of bovine FSH alpha- and beta-subunits respectively. High levels of production of bioactive rbFSH were obtained after cloning cDNA that contained a major part of the 3' untranslated region of the bFSH beta gene. Maximum production of rbFSH 1-5 micrograms/ml (as measured by immunoassay) was obtained 70-90 h after infection. The recombinant material was highly potent in two in vitro bioassays, giving biological activities of 13 IU/ml (Y1 cell rounding assay), 22 IU/ml (Y1 cell cAMP assay), and 23 IU/ml (bovine oocyte maturation inhibition assay), and had a lower but significant activity of 6 IU/ml in the rat Sertoli cell assay. rbFSH was purified by immunoaffinity chromatography, using a monoclonal antibody directed against the human FSH beta-subunit. The purified heterodimer appeared to be homogeneous by SDS-PAGE, whereas the free beta-subunit appeared as a doublet, possibly indicating differently glycosylated forms. Intact heterodimer and both subunits were further identified by western blot analysis, and showed apparent molecular masses of 20 kDa (alpha-subunit), 23 kDa (beta-subunit) and 32.5 kDa (heterodimer). This insect-cell-produced rbFSH did not bind to wheat germ agglutinin, thus indicating that glycosidic side-chains may not contain terminal sialic acid. The relevance of a large 3' untranslated region in bFSH beta cDNA to the level of production of rbFSH, and the possible implications of the pattern of glycosylation for the biological activity of the recombinant hormone are discussed.